IQGAP1 translocates to the nucleus in early S-phase and contributes to cell cycle progression after DNA replication arrest.
IQGAP1 is a plasma membrane-associated protein and an important regulator of the actin cytoskeleton, contributing to cell migration, polarity and adhesion. In this study, we demonstrate the nuclear translocation of IQGAP1 using confocal microscopy and cell fractionation. Moreover, we identify a specific pool of IQGAP1 that accumulates in the nucleus during late G1-early S phase of the cell cycle. The nuclear targeting of IQGAP1 was facilitated by N- and C-terminal sequences, and its ability to slowly shuttle between nucleus and cytoplasm/membrane was partly regulated by the CRM1 export receptor. The inhibition of GSK-3β also stimulated nuclear localization of IQGAP1. The dramatic nuclear accumulation of IQGAP1 observed when cells were arrested in G1/S phase suggested a possible role in cell cycle regulation. In support of this, we used immunoprecipitation assays to show that the nuclear pool of IQGAP1 in G1/S-arrested cells associates with DNA replication complex factors RPA32 and PCNA. More important, the siRNA-mediated silencing of IQGAP1 significantly delayed cell cycle progression through S phase and G2/M in NIH 3T3 cells released from thymidine block. Our findings reveal an unexpected regulatory pathway for IQGAP1, and show that a pool of this cytoskeletal regulator translocates into the nucleus in late G1/early S phase to stimulate DNA replication and progression of the cell cycle.